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This study examined whether firm size determines the economies 
of scale and scope of securities firms. Results showed that the firms 
broadly achieved economies of scale and substantially benefitted from 
the economies of scope in the Korean brokerage sector. In particular, 
greater economies of scale were present in large firms. Overall, a 
great possibility and necessity of industrial restructuring through 
M&A among brokerage firms exist in the Korean brokerage sector. 




This paper examines whether firm size determines the economies of 
scale and scope in the brokerage sector and, if so, how substantial they 
are. Quantile regression is used to perform more specific analysis. The 
findings of this work are expected to contribute to predicting sectoral 
changes and to guiding financial policies about Systemically Important 
Financial Institutions. This research can also serve as a useful reference 
for future research on competitiveness in other industries or countries.
Certain prior studies are remotely related to the concern of the present 
research and have estimated the cost functions of Korean securities 
firms (e.g., Lee 1992; Park1994; Chung et al. 2000; Kook et al. 2007; 
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Park et al. 2009), which tend to use the translog cost functions and 
rely on the records about brokerage, prop-trading, and underwriting. 
These firms, however, do not consider commission fees by service types. 
The earlier studies agree that brokerage firms in Korea attain the econ- 
omies of scale. 
Nevertheless, previous studies are characterized by several limitations. 
First, these works did not estimate the cost functions for all brokerage 
firms. Translog cost function can account for a U-shaped cost function 
and generalizes the Cobb-Douglas function. This kind of cost function, 
however, is inapplicable to small-sized brokerage houses with limited 
brokerage operations. By comparison, Cobb-Douglas specification can 
be used to estimate the cost functions of all securities firms based on 
total assets and total costs. Therefore, previous studies generalized the 
Cobb-Douglas function, while sacrificing the scope of analysis.1 Mean- 
while, the quadratic cost function used in the current study is suffi- 
ciently general, which allowed small securities firms to be analyzed. 
Second, the estimate cost functions of previous studies assumes that 
securities firms charge the same commission fee for the same service. 
In fact, brokerage firms in Korea charge considerably different commis- 
sion fees even for similar services. Thus, estimating the cost functions 
based on the profits of brokerage services is more reasonable compared 
with basing it on the amount of brokerage transactions because cost 
function is based on cost and profit, not on cost and transaction alone.
II. Previous Research and Model
The extent of economies of scale and scope can be measured via dif- 
ferent means. The most widely used specifications are the Cobb-Douglas, 
translog, and quadratic cost functions. The Cobb-Douglas function has 
been extensively used to estimate cost functions and to examine the 
economies of scale and scope (Benston 1965; Bell and Murphy 1968). 
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1 Kook et al. (2007) applied the spline function in the analysis. Spline function 
overcomes the limitations of the translog function, as specified in this paper.
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Cost function then becomes
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By taking log, an empirical specification can be acquired as follows:
α α α α ε= + + + +0 1 2 3ln ln ln ln .C y w r
α 1 indicates the economy of scale. If α 1 is less than 1, the economy of 
scale exists. w signifies variable cost and r connotes the cost to fixed 
capital. When y is 0, cost function is not well defined. This problem 
can be addressed by setting the below expression.
( ) α ακ θ κ−= + ≅1, , , 0.C w r y w r y
By taking log and conducting Taylor series expansion around κ＝0, 
the following formulas are obtained:
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Subsequently, the same empirical specification is maintained with y 
as a nonzero value. However, the Cobb-Douglas production function 
precludes the U-shaped cost function. This limitation is overcome by 
studies, which have undertaken on the multi-product translog cost func- 
tion (Benston 1965; Benston, Hanweck, and Humphrey 1982). Translog 
function includes the quadratic terms of the log of Cobb-Douglas func- 
tions. Mester (1992) used a hybrid translog cost function in estimating 
economies of scale and scope. This kind of cost function is different 
from the translog function in the sense that the estimate can be realized 
at the zero production level. The output is converted to Box-Cox format. 
Specific equations are presented below.






⎛ ⎞−⎛ ⎞−= + + ⎜ ⎟⎜ ⎟ ⎜ ⎟⎝ ⎠ ⎝ ⎠













ij i k ij j
i j i j
yyC a b w s
ys w w d w
When λ＝0, (yλ－1)/λ＝log y. Using this cost function, Mester (1992) 
derived the economy of scale as follows: 
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The economy of scale occurs when both S(y) and Si(y) are greater 
than 1. The economy of scope is similarly defined. Let y  be the vector 
of project, iy  be the vector in which i’s element in the vector is not 
zero, and Ty  and −N Ty  be the vector with subset T as nonzero and with 
subset T as zero, respectively. The measures for the economy of scope 
are subsequently altered, as shown below, with SCT(y) as the economy 
of scope in a subset T. 
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Meanwhile, Goldberg et al. (1991) and Jagtiani et al. (1995) defined a 
translog cost function based on the research of Christensen et al. (1973).
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The economy of scope (S(●)) and cost complementarity (COMP) are 
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depicted below.
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S(y)＜1 indicates that the economy of scale exists. COMPik＜0 implies 
the cost complementarity that the production of k reduces the cost of 
producing i. Estimating the economies of scale based on cost comple- 
mentarity can overcome the limitations of Mester’s methodology. Jagtiani 
et al. (1995) attested that the method of Mester (1992) can be prob- 
lematic because it requires the estimation of c(0, 0, ..., yi, ..., 0). That is, 
assumptions should be made to compare the financial institutions that 
produce a single product with those that produce multiple ones (i.e., 
the assumptions that ensure both types of firms have the same struc- 
ture, so that their cost functions are comparable). 
Schmiedel et al. (2006) characterized a translog cost function based 
on the research of Berndt and Hansson (1991) and considered that 
economies of scale can vary with production scale and time. 
τ ε
= + + +
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Toivanen (1997) underlined that the translog cost function of Christensen 
et al. (1973) had the limitation of not allowing zero production level in 
the subset of products. Toivanen also proposed a quadratic specification 
cost function expressed as follows:
α β γ γ ε
≠
= + + + +∑ ∑2 .i i ii i ij i j
i i i
C x x x x
Here, the economies of scale and scope can be identified with the below 
equations. 
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In the above formula, SN, SE indicate the economies of scale and scope, 
respectively. 
III. Estimation
A. Description of Data Sets 
All securities firms in Korea were analyzed in this study. In parti- 
cular, large firms were construed as those whose market share of 
commission fee is 4.0% or greater. These firms included Samsung, 
Goodmorning Shinhan, Daeshin, Daewoo, Tong Yang, Mirae Asset, 
Woori, Korea, and Hyundai. The remaining companies (17) were cate- 
gorized as small firms. The analysis period of this study spanned from 
Q2 2000 to Q1 2007 to examine the dramatic changes that occurred in 
the financial market after the Asian financial crisis.
Commission revenue (y) was determined by multiplying the com- 
mission rates with the total service amount for different service types. 
Commission revenues were gathered from brokerage, underwriting, sales 
of brokerage commissions and hybrid securities, and wealth management. 
Prior literature employed the reports about brokerage, prop-trading, and 
underwriting (Lee 1992; Park 1994; Chung et al. 2000). In comparison, 
this study compared the sales of brokerage commissions and hybrid 
securities, and wealth management, which are fast growing and increas- 
ingly more important than brokerage and underwriting that used to be 
the main activities of securities firms.
Table 1 compares the asset magnitude of large- and small-sized Korean 
brokerage firms. The result of the investigation specified that the average 
volume of the assets of large firms is about four times greater than that 
of small firms; the former has assets worth KRW 3.5 trillion, which is 
approximately 3.6 times greater than that of small firms (asset amount 
of KRW 0.97 trillion). Meanwhile, the average assets of domestic banks 
amounting to KRW 80 trillion is 34 times higher than that of all broker- 
age firms at KRW 2.4 trillion. This discrepancy in asset volume should 
be considered in analyzing the economies of scale of brokerage firms.

















Source: Financial Supervisory Service.
TABLE 1
AVERAGE ASSET OF BROKERAGE FIRMS AND BANKS
Large firms include Samsung, Goodmorning Shinhan, Daeshin, Daewoo, Tong 
Yang, Mirae Asset, Woori, Korea, and Hyundai. The market shares of these 
firms for commission fee are greater than 4%. The firms classified in this 
study as small are the remaining 17 brokerage firms. Banks include Woori, 
Standard Chartered, Hana, KEB, Citi, Kookmin, Shinhan, KDB, and IBK. 
B. Estimation Results
The estimates drawn from Cobb-Douglas based on cost function de- 
monstrate that both large and small brokerage firms attain the economies 
of scale. See Table 2 for the results. 
If only the operating cost was included in the cost, large-sized securi- 
ties firms realized greater economies of scale. However, when interest 
payments were also considered, small-sized firms showed greater econ- 
omies of scale. When only the operating cost was included in the total 
cost, the estimates of total cost elasticity to total asset was 0.222 and 
0.398 for large- and small-sized firms, respectively, based on the random 
effect model. Here, elasticity was computed as ε＝∂log(TC)/∂log(TA)＝
TAΔTC/TCΔTA＝MC/AC, in which TA and TC are the total asset and 
total cost and MC and AC are the marginal and average costs, respec- 
tively. 
Thus, among large brokerage firms, the marginal cost was merely 
22% of the average cost (MC＝22% AC), whereas the ratio increased to 
38% for small firms. In other words, large-sized securities firms attained 
relatively greater economies of scale. However, if the total costs also 
included interest payment, the elasticity of large and small firms became 
0.491 and 0.481, respectively. That is, small firms attained slightly 
greater economies of scale. For comparison, the same indicator for banks 
was 0.690 when considering only the operating cost and sharply in- 
creased to 0.923 if interest payment was also included.
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Constant log(TA) log(w) log(r) R2


















































































































ESTIMATE RESULTS OF COBB-DOUGLAS FUNCTION
TC implies the total cost, w denotes the sales and general administrative 
costs per person, R signifies the interest rate costs, PLS_log(TC) is the panel 
OLS analysis on log TC, Fixed_log(TC) specifies the fixed effect regression on 
log TC, and Random_log(TC) indicates the random effect regression on log TC. 
The first column lists dependent variable (TC) with various specifications. The 
second to fourth columns cite the independent variables. The last column 
displays the values of R squared.
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TABLE 2
(CONTINUED)
Constant log(TA) log(w) log(r) R
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The asset volume of large brokerage firms, small firms, and banks 
significantly vary. Hence, their estimated parameters should be inter- 
preted accordingly. In particular, the volume of average assets of large 
securities firms was 3.6 times larger than that of small firms, whereas 
banks averagely owned 23 and 81 times more assets than large and 
small brokerage firms, respectively. Assuming cost included only the 



































































































































































































































QUANTILE ESTIMATE RESULTS OF COBB-DOUGLAS FUNCTION
This table shows the result of quantile regression on all brokerage firms. 
Variable definitions are similar to those presented in Table 2.
Panel A: Total cost＝Sales cost＋Administrative cost




































































































































































































































































Panel B: Total cost＝Sales cost＋Administrative cost＋Interest



































































































operating cost, and the asset volume of small securities firms increased 
to the level equivalent to that of large firms. In this case, the disecono- 
mies of scale were observed as ε＝0.398 × 3.59＝1.43. When the assets 
of small brokerage firms increased to the level equivalent to that of 
banks, the diseconomies of scale worsened as much as ε＝0.398 × 81＝
32.24. Conversely, when the asset volume of banks shrank to the level 
equivalent to that of large securities firms, the result was ε＝0.928 ÷ 23
＝0.04. When, however, the asset volume of large securities expanded 
to the level equivalent to that of banks, the diseconomies of scale became 
ε＝0.491 × 23＝11.29. If interest payment was added to business cost, 
the diseconomies of scale worsened for all brokerage firms, and banks 
would attain the economies of scale to a lesser degree. 
The results obtained from quantile estimate were similar, such that 
greater cost incurred lower ratio of marginal cost to average cost, that 
is, the economies of scale were achieved. See the results in Table 3.
Table 4 describes the estimation results with the translog cost func- 
tion. In particular, these findings signify the economy of scale. Nine large 
brokerage firms were analyzed in this study, in which methodological 
issues were observed. First, this log specification allowed this study to 
analyze only the firms with full suite of services. Only a few large brok- 
erage firms offer all services without a blank in any service. Second, the 
fee for wealth management service is zero in many cases (i.e., commis- 
sion free); thus, this study excluded such service in the analysis. This 
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ESTIMATE RESULTS OF TRANSLOG FUNCTION
This table indicates the regression results on translog cost function. Samsung, 
Goodmorning Shinhan, Daeshin, Daewoo, Tong Yang, Mirae Asset, Woori, Korea, 
and Hyundai were analyzed. OC connotes operating cost, BC implies brokerage 
commission, SC represents sales commission of beneficiary certificate and hybrid 
securities, and UC denotes underwriting commission. T-values are enclosed in 
parenthesis.
Panel A: Parameter estimates
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TABLE 4
(CONTINUED)























R2 0.7338 0.7612 0.7748 0.8225 0.8337


















LN SC 0.27531 0.305547 0.290425 0.144389 0.165971
Sum (i.e., economy 
of scale)
0.72693 0.858202 0.862424 0.569555 0.59017
(Contined Table 4)
Panel B: Estimates on the economy of scale 
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( ) ( )
OC
BC UC




( ) ( )
OC
BC SC




( ) ( )
OC
UC SC
0.0221 0.0134 0.3322 0.0112 0.0148
Sum (i.e., economy 
of scope)
0.1897 0.14644 0.2810 0.0126 –0.0181
TABLE 4
(CONTINUED)
Panel C: Estimates on the economy of scope
undertaking might underestimate the marginal cost relative to average 
cost.
Panel B in Table 4 demonstrates the existence of the economy of scale 
in all specifications, and Panel C suggests that the economy of scope 
was observed only in some models contrary to the economy of scale. In 
Models 3 to 5, the economy of scale existed between underwriting and 
brokerage commission. In Model 5, such scale particularly existed bet- 
ween underwriting and sales commission for beneficiary certificates and 
hybrid securities. In other models and service combinations, the opposite 
occurred; diversification engendered the diseconomy of scope.
Unlike the translog function, quadratic cost function is applicable to 
all securities firms. Translog function can hardly model business divi- 
sions with zero production or firms without full range of operations. 
The estimate results from quadratic cost function are shown in Table 5. 
The economies of scale are most evident in Panel B of Table 5. Cost 
complementarity was not observed in all six cases of combining four 
service types; it was observed only in three cases, including the com- 
binations of {brokerage, underwriting, and underwriting} or {wealth 
management, brokerage, sales of hybrid securities}. According to Panel 
C of Table 5, the economy of scale existed for all specifications. Table 6 
separately displays the estimation results for the quadratic cost functions 
of small and large brokerage firms.
As a robustness check, this study estimated the quadratic functions 
using sales (Table 7). The results of this verification were qualitatively 
similar to Table 5 and Table 6.




































































































































0.714917 0.804567 0.785095 0.707886
(Continued Table 5)
TABLE 5
ESTIMATE RESULTS OF QUADRATIC COST FUNCTION
This table demonstrates the regression results on quadratic cost function. In this 
case, all brokerage firms were explored. OC implies operating cost, BC signifies 
brokerage commission, SC exemplifies the sales commission of beneficiary certifi- 
cate and hybrid securities, and UC indicates underwriting commission. T-values 
are enclosed in parenthesis.
Panel A: Parameter Estimates



















0.00072 0.00067 0.00065 0.00069
( )




BC SC 2.31E-07 2.97E-05 3.14E-05 1.42E-05
( )




BC UC –0.0001 –0.00017 –0.00017 –0.00011
( )





–0.00126 –0.00100 –0.00103 –0.00110
( )




MC UC –0.00199 –2.27E-05 –0.00018 –0.00118
( )




SC UC 0.00037 0.00030 0.00031 0.00036
Sum (i.e., 
economies of scope)
–0.00216 –0.0020 –0.00045 –0.00034
TABLE 5
(CONTINUED)

































0.1296 0.0666 0.0702 0.1029
Economy of scale 1.0305 1.042 1.1501 1.0202
∂ >
∂∑Economy of scale: / 1i i i
OC OC
y y
Panel C: Estimated Economies of Scale
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ESTIMATE RESULTS OF QUADRATIC COST FUNCTION FOR SMALL AND LARGE 
BROKERAGE FIRMS
This table displays the regression results on quadratic cost function. All 
brokerage firms were assessed for this part, but the results are separately 
presented for large and small brokerage firms. OC means operating cost, BC 
denotes brokerage commission, SC signifies the sales commission of benefi- 
ciary certificate and hybrid securities, and UC represents underwriting com- 
mission. T-values are enclosed in parenthesis.
Panel A: Parameter Estimates for Large Brokerage Firms
IV. Conclusion
　　
This study estimated the cost functions of brokerage firms to examine 
whether they attain economies of scale and scope. Cobb-Douglas, hybrid 
translog, and quadratic cost functions were used, and the analysis was 
conducted for groups of large brokerage firms, small firms, and all firms 
put together. The brokerage firms considered large were those whose 
market share of commission fee is 4.0% or higher, including nine com- 
panies. The other 17 companies were categorized as small firms. The 
estimate based on the Cobb-Douglas function revealed that the economies 
of scale were attained in all brokerage firms regardless of their sizes. 
The quantile estimate induced identical results, indicating that the ratio 
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Panel B: Parameter Estimates for Small Brokerage Firms
of marginal cost to average cost gradually declined when the amount of 
cost increased. Moreover, the results of the analysis showed the presence 
of economies of scale, which were also observed in the estimates based 
on the translog cost function for large-sized firms. Translog function 
analyzes only large companies because it requires a firm to undertake 
all types of services to be analyzed. Quadratic cost function was applied 
to all securities firms, and the results indicated the economies of both 
scale and scope. When the firms were grouped by size, large firms 
attained greater economies of scale.
The major contribution of this study is that it broadly examined the 
relationship between the size and economies of scale and scope in 
securities industry. Only three marginally related papers exist, but they 
were published more than ten years ago despite the recent dramatic 
development of the financial industry. In particular, the current research 
examined and analyzed the recent market conditions and applied various 
cost functions for estimates, including the Cobb-Douglas, translog, and 
hybrid cost functions. Linear and quantile regressions were both applied 
for analysis, overcoming the limitations of prior studies.
This study presents important implications in terms of policy recom- 




























































































0.508111 0.730220 0.691103 0.266239
(Continued Table 7)
TABLE 7
ESTIMATE RESULTS OF QUADRATIC COST FUNCTION ON SALES
This table introduces the regression results on quadratic cost function. All 
brokerage firms were investigated, but the results are separately cited for large 
and small brokerage firms. OC signifies operating cost, BC denotes brokerage 
commission, SC represents the sales commission of beneficiary certificate and 
hybrid securities, PI implies proprietary investment, BR symbolizes beneficiary 
requisition/trading, and UC stands for underwriting commission. T-values are 
enclosed in parenthesis.
Panel A: Parameter Estimates (dependent variable is sales)
mendations and practical applications. The profit of brokerage firms has 
recently declined sharply, while their business portfolios have grown 
extremely similar, losing diversity. This problem can be addressed by 
seeking policies that can restructure the industry. In doing so, cost 


























0.1575 –0.0196 –0.0049 0.0386
TABLE 7
(CONTINUED)
















( ) ( )
OC
BR PI




( ) ( )
OC
BR UW




( ) ( )
OC
PI UW
–8.31E-13 4.54E-11 4.93E-11 3.64E-11
Panel C: Estimate of Economies of Scope based on Quadratic Cost 
Function and Sales
functions must necessarily be estimated, and the presence of economies 
of scale and scope must be examined. This study also provides practical 
implications to understanding the current conditions and future outlook 
of the securities sector.
For example, the presence of economies of scale is a necessary condi- 
tion for M&A. A firm with economy of scale will be better off with an 
M&A rather than without it. This study posits that, the Korean securi- 
ties industry, particularly larger securities firms, benefit from M&A due 
to the economy of scale. Therefore, the government should not discourage 
M&A in the industry. Moreover, the economy of scope also exists. The 
economies of scope are the cost complementarity between brokerage, 
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sales of convertible bonds, and hybrid securities. This variable indicates 
where and who should try M&A. Accordingly, if M&A does not occur in 
the industry, the government may need to check whether any regulatory 
or institutional restrictions exist against M&A.
This study has limitations such that it did not include time-series 
data for the pre-Asian crisis period, which was unavoidable because of 
the structural break that transformed the financial industry before and 
after the crisis. Moreover, this study did not analyze data from branch 
offices of foreign brokerage houses, which are small and marginal players. 
Further study must be conducted to estimate the cost functions of other 
financial institutions, including banks, insurance companies, and wealth 
management firms, to investigate the economies of scale and scope across 
the financial industry in Korea. Such analysis is expected to provide an 
outlook on the overall financial industry.
(Recieved 17 January 2014 Revised 23 September 2014 Accepted 24 
September 2014)
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